Comparative epitope mapping of murine monoclonal and human autoantibodies to human PDH-E2, the major mitochondrial autoantigen of primary biliary cirrhosis.
Immunization with recombinant human pyruvate dehydrogenase (PDH)-E2, the major autoantigen of primary biliary cirrhosis, readily induces a vigorous murine antibody response but does not generate hepatic disease. To determine the fine specificity of this response, 18 mAb were generated from three strains of mice and the reactive epitopes mapped. An initial examination of mAb suggested that they behaved similarly to the antimitochondrial autoantibodies in primary biliary cirrhosis (PBC) because i) all polyclonal antisera and 2 of 18 mAb reacted with all species of mammalian PDH-E2 examined including mouse PDH-E2, ii) 15 of 18 mAb inhibited PDH enzyme function, and iii) the reactivity of mAb toward rPDH-E2 were blocked by PBC sera. However, fine examination of the reactive sequences of the PDH-E2 complex revealed that antibodies identical to those in PBC patients were not produced by experimental immunization. In contrast to PBC, none of the mAb or murine polyclonal sera were able to react with protein X, a lipoic acid-containing component of the PDH complex previously shown to cross-react with PDH-E2 when probed with PBC sera. Although the epitopes for 12 mAb were localized within the inner lipoyl domain, none reacted with mouse PDH-E2 or cross-reacted with the outer lipoyl domain as observed in PBC. In addition, the epitopes of the two mAb which did react with all mammalian species of mitochondria were not localized within the PBC epitope. These findings indicate the highly immunogenic nature of the inner lipoyl domain of PDH-E2. The inability to elicit antibodies of the same specificity in mice, considered together with the highly localized autoantibody response in humans, suggests that antimitochondrial autoantibodies are most likely the result of specific breakdown of tolerance to a unique autoepitope.